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ዯዱጓዛው ጣጃ Acts] Azle R ቼ% daa del. AAE FA 2፡= Sa 
9] 245 FAAS S BES] SA AS ARE AEA Ophiura + 
9] 3€, O. kinbergi} O. sarsi :2812 O. sarsi vadicola& Ue. 25071] 
BeFHUAS sez +S, 20712] BAB AA ፡]፳ S89 T 


AEA MH(UPGMA)S 88 dx] E49] 85. 6.849] ጣጥ፳ጣዳጭጅ O. 
kinbergi, O. sarsi, O. sarsi vadicola9] 37] KATL ጥጅ-ኻ, 7.50 
a= O. sarsis O. sarsi vadicola& 9t "Sos te BATH O. 
kinbergiZ TAS HATLS FEJA. GAA WES Sa, FUA ጥጅ 
ets Se PASE) SAS] +, 14 A89 SA(2) S 

71 AFE) Fae, $4 E Sa v TEE HESS 
BEANS 38ዳ 2&9z FH] FEJA. zp $32 9 
= ዳጓጣጫዳጄጅ O. sarsi} O. sarsi vadicola7k 8.269] At AJS etu. 
O. kinbergi} O. sarsi vadicola7} 24.24 235. O. kinbergi} O. sarsi7} 
21.639] AIS vee] O. sarsi vadicola& ማጭ.5.፳5 VHF] Besa x 
ae] Zi G, 
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ብ E 


SR SHE ዳቫጓጁጅትዳ።ዓቭ(8/ሀህከ01388 Ophiuroidea) & ootd Aaja) ]57፲#4ሣጣ 
| AAs, "gc Paste] AAA zue FE aps glo] ae AANA 
HAA JAA Set ጅዥሹሮ«ኣ«ኤ5 ፳ Aaa ኳ5ው. ጣጓጭጁዥ #942 °S = lal siau WA] 
EI E 


qaa Ero] Bet 93-77] ሓጃጃሟጩ=(፪ከዐ0, 1979: Rho and Kim. 1966). 19908 Q = 
e| aal Saa Haza olSa Exo] del Si + (Shin and Koh, 1993)? zgdai 2 
# Sal ቭዳጃ8.ራኤ 100 4S oJ) xs AOS em Sv EHE (Family 
Ophiuridae) Zar SANEA Ophiura) g BTA AAA Ophiura 
kinbergi, O. sarsi 292 O. leptoctenia E 3$°] Uo] BUS VEU. lS 3$ Z 
Ophiura sarsie BAAALS 2 RL CS BES] We BE YJE Am Aer (Clark. 
1911), PAHANE Sa AFES ye del 2=2፡፡= £8] ola ክድ Ss BAS 
Z= Ale Vaat lShin, 1984: Rho, 1979). 

ieu, ግች KORDI(1987)% Yi% Irimura(1987)= #9) 34-37, #2 123 30 -126° 
30° ክቭጣ ጁ፳ጃማጣጣጭ Ophiura sarsie ጅጃጁሻ S24, O. kinbergitte] ^14letx. Ve 2 
S= arag. vH, ቼድ AAAA Ae F3 ዊጥጣ“ዳጄቼ O. kinbergie YAA FA 
PRE Ack slad ALA ጄኞቿጆ፳ጁቫ woe Saa ZR O. sarsi vadicola 
Djakonov7} €xseHed 2 YAS Wel YAA x AAAI aA Liu, 1990: Liu 
et al.. 1983: WI. SS 1963).* O. sarsi vadicola Djakonov O. sarsitt= GS Ex $ 
AS 7AA, Ha D'yakonov(1954)€ al 4S SHH Fez suse sui FA ot 
95. aeu, I X AFA ዳጣጁቬዥትዳትጓችዳጓ ጅጽሙ o EEA HA APIA Shin(1984)2 O. 
sarsi vadicola& O. sarsi) 408 S = oaläelaou dd D'yakonov (1954) 9] sa 
Zelal ቹቕ=፳5 AAF YH Ache] PEE VE 2019 x Qaa O. sarsi vadicola Saa 
gag 8፳ጅጃዴኤ AS Shin and Koh(1993)2] AFAAE ads] Ze Als 
eu. 

web] star BA sao] BSE Ophiura $A lS 3፳ሟ dai uc gest ERGA 
AT gaan ጣጅ of So] dat AAJA Apt te Fao] S» s YS 
BES] Apo] del SEAS nrag Gq a Yayo] Gs ded. EF Rat Sai 
a Sale] ዥ8ቁቕ፳5 ጓጓጣዳ LAD Ophiura $9] 3&el| AA ፕጓጅጁሹጁጃ BRS 195 
ቋዊጄጁጁሟ 


“ሙዳ Liu et al (1983)=ሙ- ቼ| - f& (1963) Sa Raid Ophiura sarsi& ገብጃሟው ጣ፳ጓጣ grep 
Ophiura sarsi& Ophiura sarsi vadiciola& UGH qc F349 PAA PRGA ዊጥ xu 
Bou, 84 2x9] ጣዳዳዊጁ duszHEe|o|E Aaa ^x 5,3(119. 1990). ግ፳ጁ Helet7] Ask 
19953 78 FSR ACAPFAS VES ግጣጁዥትዳባዳ።ዳባ PHS uci Y. Liao PE 8£9 85 
ae ጓጫሓጣ Sats Fades] SAS SAR ape]zb $195. ጣኸጣ Sai Ophiura sarsie 


Ophiura sarsi vadicola& Echt AAS ጅዌጁሻ ቋጣጁኳ. 
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SERERE 


ዱጓህጉው Ms eere] z37]«(1989 38ጁ 99 d 19948 28) d Bal ፳ጃቫ%(1992%8 09 
--108) del. Marae ኞ፪ክ(19929 58) azz Fale] TS AAAI 49, 74, 10 
ቁ aaz 943 18) = at ኞቹ AA(Fig. 1, Appendix 1)9] 2778 AAAA AGA MA 
= li; s ul(#) AA (central disc diameter in mm) € #4% 3, 3 Z 
as3oz Agg O. kinbergi 48713]. O. sarsi 49783] 28፡3. O. sarsi vadicolas. 9. 
= 15372 ol WE uk 3A, SZ. (radial shield)2] HA Bo] S 181ጣ ቼ85 44 
aaen, SSS o] Sst} Fig. 29 Appendix 214] Hr ቫዱ ze] ዱዳ 2072] JA 44 
sg 28x. HIS 22222 etad. seges 8ጓ5ኞ8 vw Jay FIA sade 


= 
EX 
ች 

9] 


49985 JRA] APEL d 3889.5 ባኛጣቸ99. AAA dote 4 ፪8፪5 xc 
aaen ጣፍ ጣዱሙጁ LYRRTIY PRAE PAIE MAA APREuclidean 
120° 124 128° 132° 


s Ophiura kinbergi 
s Ophiura sarsi 
n Ophiura sarsi vadicola 


120° 124 128° 132° 


Fig. 1. A map showing the localities of sampling stations. 


420 SISI 11(4). 1995. 12. 


መ Ce, | Central Disc አም“ di 
A SN «^ , f P x La de 
i aor Ag Radial Shield / ሥ 


q MÓN 


Comb Plate 


distance): ካጫፖጅ BtAdy(UPGMA)S °]#% BABA (cluster analysis) €, £327 
was] oae ጃጃጣ = aag Aalt GAA 39)|*A(stepwise discriminant 
analysis), 227i e ብ ztolal tade cx: BHA (canonical 


] 
discriminant analysis) 


ZA Ophiura kinbergi, O. sarsi 19)". O. sarsi vadicolagkz 4bzbsjejzz 349] 
TES zz Saa MAINA ፳፳፡ጂዱ(፻185. 3, 4, 5). ግጅ Ophiura 349 ዥ 4 
(mmg &x 4S go O. kinbergi= ተጃ 42 ቼጅጩ(6.77 mm) € gg) en, 
AT He weet <2](6.65 mm)& ES. o| Se] za AAS 3.69 mm, Aq 2⁄4 


re oh ox te 
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Fig. 3. Ophiura kinbergi (Ljungman, 1866) — Aboral view (left) and oral view (right). 


10.09 mmgl Ale ‹ገውፍጂ5።።, dE F Zal ጃጃ AS 8300.17 mm)Z Rola, SG. st 
፳ቭ. O. sarsi} O. sarsi vadicoladi BAN O. sarsi7} 7.15-26.15 mm, O. sarsi 
vadicola7k 2.83-24.15 mm £^] $A è YAS BES T ez eyed, ቼቿድዴ 27 
15.45 mm% 12.27 mm, #AFE 15.75% 12.3591 2° # er} st 3 mm BE O. 
sarsi} € # ROB Yeon, ic 84g Sew zz: 3.629% 2.97 mm Ale EL 
4 O. sarsi} O ጅ Ha & ze ANOLE ves (Fig. 6). 

Fig. 72 2924 20789] 913-8 39] 4 SS BTR BS ATS ዛዱኳ Aen. +4 ቼ 
Re se Bae] AAs ፲ፍጭ5=.ጁ so ጓጅ9= Ged ze, mop ፍት ጓጣጅ uer 
Aa go abo]7zb WE BASE TES ጥ dai $03] ጽዱግጁ YEH BASS ፦ጎ O. 
kinbergi, O. sarsi, O. sarsi vadicola Sal ጉጣ AUS Ue} SASH O. sarsi% O. 
sarsi vadicola 28132 O. kinbergi} O. sarsi} ^] PA 3$F£ YE Siez ጥጅ 
a ዯ 9ሟ%. Sze] stolzt QE SAME TEA, oral shield) 4412] ¥]S(OWD)# ጁ 
(EE. radial shield) x2] ነ]8-(5ህ/[)). Se ጣጣ ¥S(SLD) 23432 Saal 88 


T 
a 
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5mm 


5mm 


Fig. 4. Ophiura sarsi Lütken — Aboral view (left) and oral view (right). 


(SWSL) Sal $e2] gu sau AFE] JAAG. aa Fz ትግጁ yew aas 
O. sarsi vadicola7} AURS web gaz 4 ASS (eR, comb papillae) ጉዱግጫ xt 
(SPACE): 22] del(CMPPL)S)xt, O. sarsi} AARS esd BAS gezo) du 
(GAP), 25 uus] ¥]S(CMBWD), 4439] Ba (1) (CWDCL), sa ዌ8(2) 
(CWCL) Soalgi a O. sarsi} O. sarsi vadicola7} SA AES UE Bas 
A) = (BR, dental papillae, tooth papillae)9] #(NTTHP). a3293} +29] ሩ(፲8ር). 
Hees] Ba(AWAL), 14 939] 4(NCPP) 2842 4429 SH(FS) Fo], O. 
kinbergi} AAS Ue JAEL FEA 88(0LOW)sF Zo] B&(OLD), HE% ug 
S£(PLTD), 22]; ፳ው፳፳ዳቋ Zo] Bg £&(CLPLT) SUD, ጁፍጓጋ A=(POINT)E O. 
kinbergi% O. sarsi} Ate BS utens. 

IA, lS GA 9s] Sabe] FES Hel AS ASH ups] Su, z Aase] wol = 
e| ae IRE Fed + 9፡5. AS Ase] dalt O. sarsi vadicola7] AWHLB =e 
RS GET Sx, l= °] za ፳፳ ge 8 BS ao] AAE old. Fig. 79] o} 


= 


Hr 
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d 3299 5. dan dee] JEE za BPS Zu 889 ዌ ቀ 89. alg gio 


= 
(POINT) Sol zg 2 Z Akelai Tas BES] AES] SS Wo] e^] ጓጁ 
aag ፳፳ጓ Ae Aol, oS JEA EWS BASF os Bway gu ጣች $ 
ብን apo] S usus ET. 

O. kinbergi 48714). O. sarsi 49714] 223 O. sarsi vadicola 153A Z Z 2502130 
sl Sascha 49 ቼ8ዱ Ate ፳8ጣጫጅዳዴፍ ARA ARE Fig. 8 ANIA. += 


= ቴዳ 2]2k(Euclidean distance) $ 6.842 ገፍጭጁዥጣ BA, SYP HUASE FA O. 
kinbergi., O. sarsi 20%. O. sarsi vadicola ጅ 3749] xe s FR) 7$€s3eld$£ A 
ዴ gon 7.50% "las Ska O. sarsi% O. sarsi vadicola& 49 PALE te 


ZAE O. kinbergi& TAA BATTLE ጥሯጄጣቺዴ S ጥ Bet. 
39 xo]& aaae BASS Es] ead GAA BPEA (stepwise 


discriminant analysis)& PAIA Appendix 3). Q4t4 9.2 Wilks 18፲ባከ08ጅ 4 4a 
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7 


L E = : L — O. kinbergi 


L l — — — —1 O. sarsi 


L L I l l ! O. sarsi vadicola 
0.0 5.0 10.0 15.0 20.0 25.0 (mm) 


Fig. 6. Size distributions of central discs of O. kinbergi (upper), O. sarsi (middle) and O. sarsi vadicola (lower) 


ብጣ Sol AAFS Ol AAS RS FAEN, Appendix 3ዉጨቋጣጄ 13789] 47h FA d 
atte ሻኻ. 4839 PFS), 14 ፳፳፳፡ 4(NCPP) 2432 ፳፳=፡ ዌ8(3) 


(CWCL)7] 43988 q 2e €ez dci ASS 9b F Wd. qaa daag Aud 13 
AA BESS Sse JEYA PAEA (canonical discriminant analysis) =e A4 


= Fig. 9%} Appendix 49] 9885. ቶቭ, 2 JA VUAJ AAE O. sarsi% O. sarsi 
vadicola7} 8.269] At AJE Jet WA O. kinbergi% O. sarsi vadicola ገጭ AG 
& že] (24.24)7; JE ROB YER, AA LARRUA AZ ays due == aq 
BETZ Al+(total canonical structural coefficient) & BA, 4229] #+(FS)s} 12} a 
#39) +(NCPP), ፳፳፳ 4] 2) u£(PLTD), €&9] 3(POINT) zzz Feo) 88 
(OLOW) ሙጣ RHA seo, dés SU8(2)(CWCL) 4 A83 Aog WA 
(SPACE), 252] 8uH(2)(CWDCL), 32] #39] Bo] M &(CLPLT) $9 gE»poxt 
ae SS ፍክ HERR] zz a Yow 3359] 999 a < 95. AA 27 
ሻጥ (between-group canonical structural coefficient) SA) ገዱ ጽጣች Bae Leu 


oj des Saiz dad ugs Vaso] olay AA dadd YSS 9 4 9ዱ. 
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= Ñ š 
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S 
O 
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ss 100 
o 
o 
ce 
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DI 3 a c A A a O — an = D A E = =ፎ AA ፦ 
= E SHAS EBoxzg5t' = =2 5 ጨ 2 55s tg 
a = = = Q E < = O a 4 Cc n 
ana ርጋ ርጋ ዴጋ = V A 
Morphometric variables 


(b) 
Fig. 7. Variation patterns of estimated morphometric variables — Relative 


coefficient of variation (lower). 


= g 

4 4b 740] 27}4}2]4(Ophiura)2] FES ጁዌቕ =ሻጣ HS(scaleZ= Sa VE UPA ኳት 
(central disc) =} Saz Zul gL +H, centrodorsal plate £ primary rosette)S "kal 
d. See ፳ yaa spi, we TE Be dolu, Fe ትዳሙጁጣ AE Ae ዛባባገ5፳ ጅ 
d pe ዓዳ ፳ gaead. Bo] de FSO] ua gu ASS rk go A2 = 
4^3 (2nd tentacle pore openings) & Ta (ral slit) ¥22 8A Az, ጓጁድ Aa 278 ol 
old. elase. ፳ Baga JAE "kä wt me] Mala Be Won, ውድ ጁት ጅግ a 
Bae HA} ፳8፳ጁው= 90a] Sth. AS larm spine) 2 4e FT 


ue JEANA desta) YAE, 


scales of mean value (upper) and 


2H (tentacle 
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Fig. 8. Group formation of 250 OTUs of O. kinbergi, O. sarsi and O. sarsi vadicola by cluster analysis using 
euclidean distance and UPGMA. 


ui | O. sarsi |S ta ° 


ቀ * 

EL MNA 
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Distance=21. 63 LA $ °° 
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Ü. kinbergi I | E ee 
i a M 24. 24 0 L^ NM 
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-2 ን 
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Fig. 9. Plots of 250 OTUSs and their group means on the first two canonical discriminant functions 


scales) 5 29 AS] BE FH] al BoA 8 SPS 17] HE datz gen, ww 
e| FAS xem ZAE 2ሻ ol XT Yeg (Clark and Courtman-Stock. 1976: 
Matsumoto, 1917). 

1947] ka Ophiura} fr^H&t ጣጓችቼ5ጁ፳ Z= Ophioglypha Lymanele+e So] = 
MBO, 2 s| (13፲ዚ(1911)፳ x8 eje] Sa ጣጃ Ophiura9] Sol (ABR) 
e= U gA. e| X, Mortensen(1933)2} Clark} Courtman-Stock(1976)& Ophiura 
9] ዓ፳(፳8)4.=5 Ophiura} Ophioglypha WAS 91x Age o Yozga FAJ Sq 


S.S. BY BRA EE 427 


dad aps Ophiuras] WAS Z st(arm spine) HAA 2o]gu AAs] 8&3. 
ZX (tentacle pore)°] 39e] 109 HAAA PERA dcum MAES Ophiura 
(Ophioglypha) sz 8.55 BHAA. 24, 2 xs Jagez de gold ኳጅ 
iE Gub o hata AFA sue] E8(D'yakonov. 1967: Matsumoto, 1917, 1941: 
Rho, 1979: Shin, 1984: Yi and Irimura, 1987) $2 SA] ዓዱዳ BH AAS US 
SA] ቹ፳=፲ Bor, ojo] dis] E ARE AS gu. 

ተጓጅሹጽሙ፳ጁጓ BA] ጣጃ ANE ARA ፳፳ቅ HS ቫዥ«5.5 ZAL 3°] ጅቼጁ ao 

er dss gu. ዱቭ. Ophiura kinbergi= (radial shield)o] 24, 44389] 


vadicola9$] ziv] U AAE zx Wr. Es. SFU (tentacle scale)9] FE $919 2Xt| 
38 ela] ቼጅ 27949) 2419.2 eh} SF (tentacle pore openings) & & FFA FB 
ጄን ZE wu. Ophiura sarsi =} ጁድ (radial shield)e] dx, diera! 22199] Sos 
FAH, BSS) Qo] SAS ds Vor}, APE true arm comb papillae} 2 olL 
dal 22} HE3 (secondary comb papillae ፳ጅ granule-like papillae)°] AA Ste BAS 
Zen, #9 do] FO, AFA HE ቭቴጣቼ%፡=. 4 SSS ትጣዳ WHS AS Z 
ገ Sth. F< (oral shield) AAZ wx. 5439 PHBA, ሸጣ Xo] LAS LAAL 
aag sg +e (tentacle scale) € 5-674, 4| Z Z "kä ፳፳ጁጓሻ STS (tentacle 
pore openings) $ Qz Wc. co] Se] 9t AAS Aq 26.15 mm7ta4] ጁቴ።ቪሟ.«ኣ. BAH) 
40 mmo Sate AA 9x59] S)u(D'yakonov, 1967). 4242 GS ፍት ጅኳሣጭ OY 
a Zoe wzso] You, E zaje dieo Aole (ል160ከ012ት formalin Saa 
HE), FAM EXE ZE WA SS BAS) Sta, YH AA EEA Heh] Ge od 
So] 4xso] YE ቹቼጃት BAA. WA, Ophiura sarsi vadicola7} O. sarsi} ga 
ej eye ትቼ 2 ጁቋድዴ az aA (1)(CWMCL) 2 (CWCL)°} t+. 0989 ውጅጃዬ 
O. sarsitt= 8&4 än 583. zb MSS ዱባዓ5ዓ ZPA(SPACE)°] AS Wu. ፳ኹ. Fe 
(radial shield) tos 8ul7F YE AE sh} ፲ችጅግ ጽ፳ቁቼዳጣ VHS "Laos d 
= ጅ፳ዳ ABS S= Baz d 95%. E] BAS uxo] JA, ብጁ ጣች 
EHS Z= NaS] BAA. 
Ophiura Za 3%] H% eto] A ej ጅ d. dw ess] de ቼቼ 
Save] RA GFA SS 2 ezz YS Aelg. 4-3, Clark(1911) 
sarsi& 55'59 NA) 3227 N°] HA 22 SARJA AA BE see egg 
$02 NSL. 0274 o|] ‘circumpolar species 42 tased, ካት(0[8ር) 
Xu, AD SS oss euge daa SHAVES BHI ፡ጓው%ዌ፪%5 ugue 
ጣ 999. S E(arm comb) HF WSs ep ein 2 BEE O.lutkeni?| 
= Sol 84 gn O. kinbergi) RLG sx Ze BAe] XG 


x=. 8$ 

gepdz 443e Was, Z= iois BAU. Za £ dd ፳፳ሎ de] 
EE 

9] 

= 


oft 


fe ru 


° 


fo 
መ 


oft 


N 
oft do ox JH = 


ze 
lo .ቤ ” 


2, x» qu le o rr rb 


° a 
ag 2492 ባዱ: 45 sui sar. 1E ጣዱ ቼድ graag uae aA 
sjeje]41e] SS PAJE Ale sus. Sai 9X Ge Bo] Yee AaAse 

. olëel d 444e Feta sac. les aso ፳ 
= ፳ች፡ use] ele New England AAAA AJAA., qA QE 
ara ay, Suto] Sse MAE] YA Em BAN FS 


6. 
= 
x, daa Sec BE 855 gab 88. dé daa ችፎጣ ጅሯጁ 


ri oh 
re A Va 
rg ox 


= 
E 
ጠበ 
1o; 


(I 
ጨ 
a በ6 
Ki 
rh 
L 
6ጄ 
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WARS AESA ዱቅ AAS ZE As ሻ፲ሻጃጁ%8፡. x9, 49839 O. sarsi= ZS vd 
Fle Uv uud su SAd AAEE BSS GS BS dolz yg O. sarsid 
Er del dast Sag AVS 9 Tc aa UH gyde ቫቶ 2 zu ZE 
MAE) 4594, sarsi7} kinbergiel] Hz PAJA šh eje] AAA kinbergiskis BA 
Sl eL. dasad. os ዙዳዥ WSS Matsumoto(1941)9] das ሟጁ 4 MEd), 
2ጅ ዌጅ ache] SHAE O. kinbergi) BRIE ጃቶ AS Hols] AES 7. O. 
sarsi7} O. kinbergit fA AAAS AAE Yee oo O. kinbergix dë TUM x 
SS meu 9:3. AFFA O. sarsi9] AAE) GA dx, ተሙ ASSES HE Ze = ug 
4 G4 O. kinbergi=2| ጃጣ AES Yeh Wow siu. 29. O. kinbergi% O. 
sarsic ጣጓ AoA Saal GS FA) FEAA, Sai 4829) otel AASE granule- 
like papillae9] ÆA Sax HAY + VoD ጁ8ዱ%. 

Shin(1984)el] Sista. O. sarsi BAA $ 
1D9] ሻጥ R AE ZA} O. sarsi9] BHAA 
ad Ge ጥጃ IAE VM. ele] ue mE 
vadicolaekx ቭቴጣጣግጣዳጣጭ EES Z 10704] BE ESO] AAW Ax ABW sets] 4e] 
ዛህፍ።-ጻ 3747] AAE RE dash 2 APH] 6-879) + SS setz 9) 
= Als deii ጓጓዳ o] BAS E d ጓቋኞችቼቹጂሣ x88 2079] 9S3 z Hrs] a 
J ፳ ጥ 8ኛ ep sue 3855 Agag. 

AAAA WSS esp ga o SL O. kinbergi} O. sarsi) €€ "Led Sal za 
A Yee tol S gE O.sarsi?) SNS exec. ግጆችጻ D yakonov(1954)9l 
Ophiura sarsi vadicolat= Aas 49 BP 27172) elejape ጅ፳ Axo] BHA 
Bago] BRIS d ጥ ac "ail ojo] Ae Sue] AF HH e GA që ays as 
z tt. Shin(1984)2 O. sarsi7} AYRA Falt dol Exe], Yost BFE A 
ALMA) EEA, AY MAEL ME] ue} st] Gols} Zo] ቫጓዱሣሻ aal apo} 7} 
RLY, AE SETH ASS] delz AS MAR, AE daks a dolz 3 AAS 
o| Fo] aaqa start AAAA Shin(1984)9] O. sarsi vadicola& BAAS "Lo 
RE Aeg dae S ጥጄ YO eje dois Pes SOB oops VEE Fas 
ALZ mz] Seka, D' yakonov(1954)7} 2449] 2o|7H 71 SE Ophiura sarsi vadicola 
= Gel AS O. sarsi] eol (MMRZ) OZ usu. 

aH, ole] Aart ANSA RA diet aver Bao] AS] AAAS Ze We ቼ 
AAA xpo] 0] #0721 KORDI(1987)% Yi} Irimura(1987) Sa $37] Vom, ሯሙ፳፳ 
^| 1,19(1990)ዱ Liu ጅ(1983) ea ቹ] - ፳(1963) Sa ዊጥ” ጪው. Sai ጃጃማጣሟጣ 
O. sarsi ሃፀ፣ርዐ[34(፳ጣማሟጄጅ O. sarsi& 9x s]918)9] ZAA o] SO] ዯጃዱ Bag 
^de] ead dast Liu et al. (1983)ድ ባጁ 2g T4 & sad. Saa ANS 
1571= web Qed, 2 € Ophiura sarsi vadicola-Thyasira tokunagai a 
49 AFTA PYLE, seru o Ad] SAS ፳ጁ= You, Saa SHPO) oa? 


x9 ao Ophiura kinbergi-Luidia spp. ERE A4 ፳8ቹ%ጅ8.።.5ጁ e= 


oH 
aur 
rlo 
ue 
EI 
qu 
X 


o% 


==] 
ZS Ack ችፎሟ CEST Wea sae. eje] del. KORDI(1987)= Liu &(1983)9] ao 
SS ዊ፡፳፡፪ዳ. "Sol O. kinbergi} 2°] Wf ጣጓ<ፎቅ O. sarsi vadicola$ 8889] F 
8° = THD, Uys Sape SX SIS Blur seu, 19882473E] 1986877 
Saa AVA, ገኙዥ BE EPY? (grab), EAX (dredge) 221; &E(trawD)& A} 
-#ጅሙ AANA Opbiurag HES BF O. kinbergi qa FYFAN Liu $(1983)9] AF 
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ጁጫማጣ ds 2s ATA 
A ]ዉጓ፳ባመ9ጭሻ. ማጅ 
Atel ro] Het BH AF 
Ale agd. 

oye VA] ችችሙጄችኣ8 "Lada 88፦፳ ARAE USS S F NOU, 2508ጣ 92 
suse] d +e] EGRE AEG Rode] SHS gu ፳ጃ +44] O. sarsi vadicola7t 
ድጃጁሙውት= Az A7144} Qe AA daad O. kinbergi7} MASE 219.2 UE AS 
22 Bot Liu &(1983)9] dslzL FEJLE SIE dzg ALE Azaq. ጣቼ5 O. 
sarsił} O. sarsi vadicolagl ጅጅ AF ዓጓጁግ YEA 839] ታትጣ”ታ +A] Se ds 
WISE AAA ግ48 za 252 BMS AVF ug AM] Aho] Gal aH ቼ 
ጣዳ ARAA Bae] ዱትግጁ Yep AAAA Bet RIAA. JAA aol Wel PHL NM 
goz z SYR ቴጹ፡ቭዳ FAM) ትዓጁ ed ALE VAT, FA LE ዳ ASI 
Jaez 232] PHANG. SS ጓዱ FAA PHAAFE 22 AAAS] eas 
(Hong et al 1995), Ga nde 73 cele] $L QA O. sarsi} O. sarsi 
ሃቋ፲ርዐ2ጣ 26°] #% 94 au 4 ጃጂዊጂቹመ=5 AJA ጃኛ 999 HBSS BS At 3 A 
ቭዌግ ዌግ 19938 7219] Alle O. sarsi vadicola7}, 1099] BPE O. sarsi7} 7171 
ARAN ARALI ጅጻጃግ YE AOS YE. Est, yay ጣጓጃ‹ዴኗ 85 Za = 
Ze 29 = ug Sa Ws d Te. SEE 21801 £e Sal ችጳ3ገጅ8ዱዷዲዊ SAA 
x9 ጥጃ”ት BASSO] VE see zz ehsc(KORDI, 1994). 

WA, Liu(1990), Liu (1983) 3913 ፪1 - ፳፳(1963) SA O. sarsi vadicola& JAA 
ZY AS 00 (Yellow Sea Bottom Cold Water)9] ጫጁጭፍዓው= das HHO E d 
oA HEF, e] Z°] Ex] shut] deizia eien. Ast HPs SACs se vdSaa 
ው ZE reg Salsa) ግግቭቫባጭፍጭ Abdo] RAJAA d SIA Sage Nga Se 
aez Bld, aay, ግጁ 3፳ጣ AAA AAF AZ GSES SLES US Sue 
= Hong &(1995)9] BRIA QABAHA “5 3፳ዱ EX: AST SE, GEE RTH 
o| ሯ8ጅ gge SFE azea yaaq. Sal O. sarsi vadicola= ዛጣጣ F Fol ቫጓጃ BE 
8 BE SYS quu 2 44 AAA BAS decr FEO] SF 6-100C, ጓጅጁጥጓ SHE 
7} 31-33.5%. FAS AAA QS RS AAS 100-200 m WA WA HS SA FERS 4 
thui Ale nue, ዓጓጣጓጁ EE BAS Bal FLSA AAY ፲ጭ 2422 x] (SHE 
Rik 544 dale x dale HOE grad Bl - ፳(1963), Liu ጅ(1983), Liu 
(1990) Seo] FIRS ዌግ BREA ABTA ጋጃ ጃኳ. 29. SEA) dag ጓጁ vp 
ze] ጋጣ AAA JAA Fee} Sale] Ack seeszz eleb3 "Lego 
Qe ALE AAR Be} ES] $us PAS eese ኞች o| za Exe ፳፳ v Be 
ary} Sue FAAA EAS clase Jeta ዊጥ” gu. 


UE Ac. ost FAS Vist Irimura(1987)9] aler Saa 
19808 F74 1985474] Fale] AJ SE AAAA AJA "E 
FAAN, ግ AAA Ophiura SNS O. kinbergito) EAE 


ዘፀ re uo 


de oi aa 


2 ekg dds ገጃ vex, 83. san ፪፳፳%ዱ Aug ተኳ. win] 
4 ጓዳ. 229 PUES Age FA dada Yess d4 $Y, ada 388 38ጅ 
eat data AFAA sped gode] sy] dd Aas ባጣጅ ፳ዱሮ old 
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Abstract 


Three species (O. kinbergi, O. sarsi and O. sarsi uadicola) of the genus Ophiura 
(Echinodermacta: Ophiuroidea) were sampled from the various localities of Korean 
waters (Kvonggi Bay in March and September, 1989 and February, 1994; Yellow Sea 
in September and October, 1992; Southern Sea and Korean Strait in May, 1992; and 
eastern coasts adjacent to Kangnung in April, July, October, 1993 and January, 
1994). Results of the examination of 250 Operational Taxonomical Units (OTUs) are 
presented based on the 20 morphometric variables to evaluate their taxonomic 
characters and positions. 

In cluster analysis, 250 OTUs were divided into 3 phenons (O. kinbergi, O. sarsi 
and O. sarsi vadicola) at the Euclidean distance levels of 6.84 and 2 phenons (8 
phenon composed of O. sarsi and O. sarsi vadicola and the other of O. kinbergi) at 
7.50. Stepwise discriminant analysis was used in order to produce a good 
discrimination model and 13 morphological characters (the total number of comb 
papillae, the number of primary comb papillae and shape of comb papillae (2). etc.) 
were extracted. The results of canonical discriminant analysis illustrated clear 
distinction among 3 phenons by the distance of 8.26 between O. sarsi and O. sarsi 
vadicola, 24.24 between O. kinbergi and O. sarsi vadicola and 21.63 between O. 
kinbergi and O. sarsi. 
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Appendix 1. The location of sampling stations around Korean Peninsula 


No. Latitude (N) Longitude (E) No. Latitude (N) Longitude (E) 
1 37° 28’ 40" 126° 18’ 20" 15 35° 30’ 00” 130° 00’ 00" 
2 37 13' 50” 126° 19’ 40" 16 35° 30’ 00” 130° 15’ 00" 
3 37° 00” 00" 124° 30' 00" 17 35° 30’ 00” 130° 30’ 00” 
4 36° 00’ 00” 124^ 30’ 00" 18 35° 30' 00" 131” 30" 00" 
5 34° 00' 00" 123° 30’ 00" 19 35° 30’ 00” 132° 30’ 00" 
6 33° 45’ 00” 129° 15’ 00" 20 35° 45’ 00” 129° 45’ 00” 
7 34° 00’ 00" 129° 45’ 00" 21 37° 46' 00" 128° 57’ 28" 
8 34° 15' 00" 130° 30’ 00” 22 37° 46' 26" 128 57 57" 
9 34° 45' 00" 129° 15’ 00" 23 37° 46' 24" 129° 00’ 08" 

10 35° 15’ 00" 129° 30’ 00” 24 37° 45’ 08" 128° 59’ 28" 

11 35° 15’ 00” 130° 00’ 00" 25 37° 45’ 10" 129° 00’ 30” 
12 35° 15’ 00" 130° 15’ 00” 26 37° 43’ 50” 129° 00' 45” 

13 35° 15’ 00" 130° 30’ 00" 27 37° 44’ 20” 129° 01’ 27” 

14 35° 30’ 00" 129° 30’ 00" 


El 


Appendix 2. The list of estimated morphometric characters 
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No. Characters 
1 CMBWD Comb Papillae Width/Disc Diameter $22 ዛቫጓጓ ጓድ ድ፳==ዛ ዛቫ/፳ጅጻ 
NTTHP እህ. of Tooth Papillae =ዳ 4 
3 CWDCL CMBWD/Comb Papillae Length S359] dg) ASF YH] dëi 
#39] Ao] 
4 CWCL Comb Papillae Width/Comb Papillae Length AS39 ፪8(2) A4349 ዛቫ/ቋ፳፳ዛጻ del 
5 CMPPL Comb Papillae Length #39 Ao} 
6 CLPLT Comb Papillae Length/Comb Plate Width 923] Zo] ቫድዱ g3 ጂግ/፳58ዳጻ uv] 
7 PLTD Comb Plate Width/Disc Diameter ASH us ys sexe ዛቫ/ውጃሻ 
8 SWSL Shield Width/Shield Length Eco ፪ጻ ECKE ፳ግ 
9 SWD Shield Width/Disc Diameter Ze yag ys Fe] ዛሣ/ው፳ሻ 
10 SLD Shield Length/Disc Diameter ጁድ Aol] ys ፳ድፎጻ gol/w4 
11 GAP Distance between Radial Shields ጁድቭበጓ da 
12 SPACE Space Length between Comb Papillae zi 9&3 ዳግጻ AA 
13 NCPP No. of Comb Papillae 14 4449] > 
14 FS NCPP + Average Number of the 2nd Comb Papillae YS ፍኖ g3 + + 
24 HSS AFA 3:4 
15 AWAL Dorsal Arm Plate Width/Dorsal Arm Plate Length AAR aul daad ቋዛቫ/%ዌውኹጓ Zo} 
16 OLD Oral Shield Length/Disc Diameter FE Aol ws PE] ጃጻግ/ፍ፳ሻ 
17 OWD Oral Shield Width/Disc Diameter Fe yy gë Fe] ዛቫ/ቅጃ፳ዛ 
18 OLOW Oral Shield Length/Oral Shield Width Fro Sg TEA ፳ግ/ጥዊፍጻጳጻ dg 
19 POINT Degree of Pointedness of Radial Shields ጁፎጓ ak 
20 TSC No. of Tentacle Scales of the 3rd Ventral Arm Plate 23829 Fuss] F 


Appendix 3. The result of stepwise discriminant analysis 


Step Entered 


= ሎቱ 
GC = ህሪ 00 ቁ ክዉ pb ጩ ዮየ35ሠ፦ 


= n 
ሼን ኩን 


Average 

Squared 
Variable Number Wilks' Prob < Canonical Prob > 
Removed In Lambda Lambda Correlation ASCC 
FS 1 0.12389551 0.0001 0.43805224 0.0001 
NCPP 2 0.01710746 0.0001 0.49374983 0.0001 
CWCL 3 0.00250089 0.0 0.91863309 0.0001 
SPACE 4 0.00200501 0.0 0.92636625 0.0001 
CMPPL 5 0.00178538 0.0 0.93346912 0.0001 
PLTD 6 0.00158661 0.0 0.93433300 0.0001 
POINT 7 0.00144502 0.0 0.93594029 0.0001 
CWDCL 8 0.00138822 0.0 0.93704196 0.0001 
AWAL 9 0.00132132 0.0 0.93862708 0.0001 
CLPLT 10 0.00128117 0.0 0.93881250 0.0001 
OWD 11 0.00125025 0.0 0.93902896 0.0001 
SWD 12 0.00122165 0.0 0.94026523 0.0001 
OLOW 13 0.00120052 0.0 0.94118073 0.0001 
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Appendix 4. The summarv of result of canonical discriminant variables — Significance of morphometric 


variables (upper) and structure estimates (lower). 


F Statistics, Num DF = 2 Den DF = 247 
Variable F Pr > F 
FS 873.3077 0.0001 
NCPP 74.8916 0.0001 
CWCL 838.6339 0.0001 
SPACE 104.8089 0.0001 
CMPPL 20.5880 0.0001 
PLTD 211.5209 0.0001 
POINT 124.3577 0.0001 
CWDCL 113.8879 0.0001 
AWAC 30.1634 0.0001 
CLPLT 158.3360 0.0001 
OWD 18.6254 0.0001 
SWD 13.7380 0.0001 
OLOW 121.5882 0.0001 


Eigenvalues of INV (E) x H 
= CanRsq/(1-CanRsq) 


Adjusted 
Canonical Canonical Likelihood 
Correlation Correlation Eigenvalue Difference Proportion Cumulative Ratio — Approx.F Pr > F 


1 0.994340 0.994061 87.5869 79.1840 0.9125 0.9125 0.00120052 503.6462 0.0 
2 0.945331 0.943095 8.4029 0.0875 1.0000 0.10635020 165.2570 0.0001 


Test of HO: The canonical correlations in the current row and all that follow are zero 


Total Canonical Between Canonical Pooled Within 
Structure Structure Canonical Structure 
CANT CAN? CANT) CAN? CANT CAN? 
FS 0.940567 0.039918 0.999187 0.040315 0.283908 0.036983 
NCPP 0.617735 -0.015134 0.999729 -0.023285 0.083185 -0.006255 
CWCL 0.312736 0.931216 0.333076 0.942900 0.092742 0.847625 
SPACE 0.240596 -0.670562 0.353091 -0.935589 0.034756 -0.297328 
CMPPL 0.161184 -0.362140 0.423997 -0.905663 0.018498 -0.127563 
PLTD -0.798615 0.029545 -0.999382 0.035150 -0.139751 0.015869 
POINT -0.569630 0.449939 -0.799636 0.600485 -0.085738 0.207869 
CWDCL 0.067425 0.729259 0.096794 0.995304 0.009932 0.329721 
AWAC 0.441438 0.063711 0.990717 0.135938 0.052316 0.023176 
CLPLT -0.246631 -0.749242 -0.327182 -0.944961 -0.039585 0.369110 
OWD 0.088783 -0.371381 0.243865 -0.969809 0.010119 -0.129925 
SWD 0.271537 0.174473 0.853374 0.521300 0.030412 0.059979 


OLOW -0.670362 -0.240728 -0.946367 -0.323092 -0.100335 -0.110592 


